Pincus and Sobel, 1956; Jencks, Smith and Durrum, 1956) . But similar studies on African infants showed the serum gamma globulin of cord blood to be lower than that of the maternal blood at delivery (Stanier and Thompson, 1954) . Our previous studies on plasma proteins in normal pregnant women at term showed a lower serum albumin level than that reported by foreign workers; however the serum gamma globulin in these women was much higher (Coryell, Beach, Robinson, Macy and Mack, 1950; Mack, Robinson, Wiseman, Schoeb and Macy, 1951; Brown, 1954;  Purandare, Satoskar and Lewis, 1954) . The average birthweight of Indian newborn infants is considered to be lower than the Western birthweight standard. Since the diet of the average Indian is qualitatively and quantitatively low in protein content, it would be of interest to find out if this is in any way related to birthweight and levels of the different protein fractions of the newborn.
In the present study serum protein fractions of the newborn infants and their correlations with birthweights and with the protein pattern of maternal blood at delivery have been investigated. The effect of pre-eclampsia in the mother on the protein pattern of infants has also been studied.
Materials and Method
The subjects of this study were divided into two main groups according to their economic status.
GroupA consisted of mothers admitted to Nowrosjee Wadia Maternity Hospital and belonged to a class with a low income, representing a sample from the majority of the population of Bombay. More than 80°o were Hindus, who ate meat or meat products only occasionally. Group B included mothers from a private maternity hospital and belonged to a class with a much higher economic status. Moreover, these women were Indian Christians who had had meat and fish in their daily diet. They, however, represented a sample from the minority of the population.
Blood from the umbilical cord was collected in clean dry test tubes at the time of delivery from infants born normally. Clear, non-haemolysed serum was separated by centrifugation. The weight of the infant was recorded immediately after birth. Blood samples from the mothers were collected at the time of delivery and treated in the same way. The total protein content was determined by the copper sulphate specific gravity method (Phillips, Van Slyke, Dole, Emerson, Hamilton and Archibald, 1943 weight of males (6-9841-05 lb.) in this group was higher than that of females (6-63±0-95 lb.), the difference being statistically significant (p<0.01).
The mean birth weight for the whole group was 6-81±1-01 (S.D.) lb. The difference between the average birth weights of infants in this group and those in group A is highly significant (p<0.001).
Furthermore only 2-7% of the infants in group B were below the normal Indian birth weight standard mentioned above and only 9'1% of them were below the standard laid down by W.H.O., as compared to the high percentage of prematurity observed in group A.
Serum Protein Pattern and Infant's Birth Weight. Table 2 shows the mean figures of different protein fractions of (1) group A infants with higher weights and their mothers, (2) group A infants with lower weights and their mothers, and (3) group B infants and their mothers.
The total protein content of infants with higher weights from group A was more than that of infants with lower weights (p<0.01), and this difference was mainly at the expense of a significant rise in The infants born of mothers with higher economic status had higher serum total protein content than those of the low income group (p<0 05). This was due to a small rise in all the serum protein fractions. The mothers with high economic status had 0 8 g. of total proteins more than that observed in mothers with low economic status. It should be emphasized that this rise was due solely to a 30% increase in the albumin fraction. As there was no significant change in the globulin fraction in either group, the A:G ratios were 0 82±0 06 (S.E.) and I -04±O -12 (S.E.) in groups A and B respectively, the difference being highly significant (p<0-001).
The correlation of the birth weight with the total proteins, albumin, total globulins and gamma globulin values is shown in Fig. 2 (Douglas, 1950 ARCHIVES OF DISEASE IN CHILDHOOD the average birth weight of the newborn Indian infant is much lower than the reported Western standard of 7-3 lb. (Bowes, 1950; Humphreys, 1954 The effect of the mother's socio-economic and nutritional status on the infant's birth weight has been noted previously (Drillien, 1957) . The nutritional and socio-economic status of the average Indian is lower than that in Western countries, and this is reflected in lower levels of serum total protein and albumin observed during pregnancy in Indian women (Purandare et al., 1954; Kulkarni, 1957b) . Judged by the Registrar General's 'Classification of Occupations', 1950 (quoted by Drillien, 1957) , our group consisting of mothers with low incomes corresponds to classes IV and V, whereas mothers in group B belonged to classes I and II. The average birth weight of an Indian infant born of a mother belonging to a low income group was about 5 9 lb., and this figure is in good agreement with that reported from other parts of India (Tampan, 1955; Sen, 1955; Bhonsale, 1955) . The low levels of serum protein and albumin in the cord blood from infants born of mothers in the low income group are probably explained by the low level of the dietary protein which is prevalent in India. This is supported by the fact that the mothers with high economic status as well as their infants had serum protein and albumin values very similar to those reported by Western workers (Table 4) . Also the average birth weight of these infants was similar to the reported Western standard; while the prematurity rate in this group was only 9 1%. As the serum total protein and albumin were correlated with the birth weights, the low weights observed in infants born of mothers with low economic status indicate the low nutritional status of their mothers.
The average concentrations of different protein fractions in infants with weights below 4 84 lb. were lower than those in infants weighing above 4 84 lb. from the same group. This finding is in general agreement with the observations of Saito et al. (1956) . The increase in gamma globulin level of the apparently normal Indian adult Kulkarni, 1957b) suggested the possibility that this represented a continuation into adult life of an infantile trait. This study indicates that Indian infants are born with higher gamma globulin levels than those reported in temperate zones (Table 4) . Furthermore, this gamma globulin level shows very little further rise up to adult age, so that no significant difference has been observed between the gamma globulin level of an infant and an adult of 30 years of age (Kulkarni, unpublished) . Another difference is that the Indian infant is born with a lower gamma globulin level than its mother, whereas the Western infant is born with a gamma globulin level higher than its mother. Similar findings in African infants have been reported by Stanier and Thompson (1954) .
In contrast to the differences in serum total protein
and albumin values, the gamma globulin levels observed in infants of groups A and B were very similar, irrespective of their mothers' nutritional and socio-economic status. The gamma globulin levels of mothers in these two groups were also very similar and definitely higher than that reported by foreign workers. It is concluded therefore that the increased gamma globulin level observed in Indian infants is due to a high gamma globulin level in the maternal blood. The direct transmission of homo- group.bmj.com on June 18, 2017 -Published by http://adc.bmj.com/ Downloaded from logous maternal albumin and gamma globulin to the foetal circulation has recently been demonstrated in rhesus monkeys; furthermore, it was found that the gamma globulin was transmitted some 15 to 20 times more easily than albumin, whereas the alpha and beta globulins did not reach the foetal circulation (Bangham, Hobbs and Terry, 1958) .
The serum proteins of infants born of preeclamptic mothers showed a pattern similar to that seen in infants with weights below 4 84 lb. However, the serum total proteins and albumin in these mothers were considerably lower than those in normal mothers from the same group. Similar protein patterns have been reported previously in pre-eclamptic women at term (Purandare et al., 1954) . These changes in the protein pattern of mothers are attributed to probable liver damage. It seems however that this liver damage, if any, in the mother, does not considerably affect the serum protein pattern of her infant. Slight lowering of the total proteins and albumin observed in infants of pre-eclamptic mothers, as compared with those of infants with higher weights, might be due to their premature births.
Summary
The birth weights and serum protein patterns of Indian newborn infants and their mothers have been studied. Infants of mothers of low income group had lower birth weights and serum total protein and albumin than those born of mothers with high economic status. The serum total globulins of these infants showed a definite relation to that of their mothers. The gamma globulin levels in these infants were higher than the corresponding figures reported from temperate zones. This rise could not be correlated with the nutritional status of the mothers.
The serum protein patterns revealed no significant difference in each pair studied.
The serum protein pattern of infants born of pre-eclamptic mothers resembled that of infants in the low weight group, although the pre-eclamptic mothers had considerably lower serum total protein and albumin content.
